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(54) POLYURETHANE EMULSION FOR AQUEOUS ADHESIVE AND AQUEOUS ADHESIVE 
PRODUCED BY USING THE EMULSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyurethane emulsion for an aqueous adhesive and 
provide an aqueous adhesive having excellent adhesivity and workability. 
SOLUTION: The objective polyurethane emulsion for aqueous adhesive is an aqueous emulsion 
of a polyurethane polymer produced by reacting at least (A) a polyol, (B) a compound containing 
carboxyl group and active hydrogen group, (C) an organic polyisocyanate and (D) a neutralizing 
agent and having the minimum film-forming temperature of the emulsion of <35° C. Preferably, 
the dynamic wettability of the polyurethane emulsion to a polyethylene terephthalate film is >0.5 
mN to enable the application of the emulsion as an adhesive for lamination to a substrate 
without causing the cissing trouble. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.*+** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polyurethane system emulsion for aquosity adhesives characterized by being the 
aquosity emulsion of the polyurethane system polymer which the compound which contains the 
polyol, the (B) carboxyl group, and active hydrogen radical of the (A) number average molecular 
weight 500-10,000 at least, (C) organic poly isocyanate, and the (D) neutralizer are made to 
react and is obtained, and the minimum membrane formation temperature of this aquosity 
emulsion being less than 35 degrees C. 

[Claim 2] The polyurethane system emulsion for aquosity adhesives characterized by the 
dynamic wettability to the polyethylene terephthalate film of this emulsion being 0.5 or more mNs 
in a polyurethane system emulsion according to claim 1. 

[Claim 3] Aquosity adhesives using a polyurethane system emulsion according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aquosity adhesives using the polyurethane 
system emulsion and it which are used for aquosity adhesives excellent in an adhesive property 
and workability. 
[0002] 

[Description of the Prior Art] Conventionally, in the field of adhesives, the thing of an organic 
solvent system was in use. However, it points to aquosity adhesives in recent years from 
viewpoints, such as air pollution prevention, regulation on Fire Service Law, and Occupational 
Safety and Health. The engine performance of such aquosity adhesives has the large place which 
depends on the property of resin, and the resin which has introduced carboxylate into a chain, 
for example, polyester resin, acrylic resin, polyurethane resin, etc. are proposed. Since especially 
polyurethane resin has the good adhesive property over various plastic films, it is widely used for 
the adhesives of an organic solvent system. However, since the polyurethane resin for aquosity 
adhesives is efficiently inferior to the thing of an organic solvent system, various examination 
has been made. 

[0003] For example, the polyurethane emulsion using specific polycarbonate polyol is indicated 
by JP,5-34340,A, and it has the publication of a purport useful as adhesives. Moreover, the 
aquosity adhesives which used the polyurethane water dispersion and the aquosity latex are 
indicated by JP,6-65552,A. 
[0004] 

[Problem(s) to be Solved by the Invention] In a drainage system emulsion, since resin is not 
necessarily dissolving in water, in order to apply to the system of a drainage system as it is, 
problems, such as cohesive failure of the adhesive agent by poor wettability and a glue line, may 
generate the adhesion system of an organic solvent system. With JP,5~34340,A and aquosity 
adhesives given in JP,6-65552,A, since the minimum membrane formation temperature (MFT) 
which is one of the indexes of drainage system resin is not taken into consideration, problems, 
such as an adhesive agent by poor formation of a glue line, tended to arise. 
[0005] This invention aims at offering the polyurethane system emulsion used for aquosity 
adhesives and an adhesive property, and aquosity adhesives with easy formation of a glue line. 
[0006] 

[Means for Solving the Problem] That is, this invention is shown in following (1) and (2). 
(1) The polyurethane system emulsion for aquosity adhesives characterized by being the 
aquosity emulsion of the polyurethane system polymer which the compound which contains the 
polyol, the (B) carboxyl group, and active hydrogen radical of the (A) number average molecular 
weight 500-10,000 at least, (C) organic poly isocyanate, and the (D) neutralizer are made to 
react, and is obtained, and MFT of this aquosity emulsion being less than 35 degrees C. 
[0007] (2) The polyurethane system emulsion for aquosity adhesives characterized by the 
dynamic wettability to the polyethylene terephthalate film of this emulsion being 0.5 or more mNs 
in the polyurethane system emulsion of the above (1). 

[0008] (3) The above (1) or aquosity adhesives using the polyurethane system emulsion of (2). 
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[0009] 

[Embodiment of the Invention] the number average molecular weight of (A) polyol used for the 
polyurethane system emulsion of this invention — 500-10,000 — it is 1,000-5,000 preferably. 
Moreover, as for the number of average functional groups of this (A) polyol, 2-4 are desirable, 
and 2-3 are still more desirable. As polyol used for this invention, polyester polyol, polyamide 
ester polyol, polyether polyol, polyether ester polyol, polycarbonate polyol, potyolefine polyol, 
animals-and-plants system polyol, etc. are mentioned. When desirable (A) polyol thinks an 
adhesive property as important by this invention, it is polyester polyol, and when thinking a water 
resisting property as important, they are polyether polyol and polycarbonate polyol. 
[0010] A phthalic acid well-known as this polyester polyol, isophthalic acid, A terephthalic acid, 
naphthalene dicarboxylic acid, a succinic acid, a tartaric acid, oxalic acid, A malonic acid, a 
glutaric acid, an adipic acid, a pimelic acid, a suberic acid, a KURUTAKON acid. An azeiaic acid, a 
sebacic acid, a succinic acid, an adipic acid, a sebacic acid, an azeiaic acid, 1, 4-cyclohexyl 
dicarboxylic acid, alpha-hydro muconic acid, beta-hydro muconic acid, One or more kinds, such 
as dicarboxylic acid, such as an alpha-butyl-alpha-ethyl glutaric acid, alpha, beta-diethyl Succin 
acid, a maleic acid, and a fumaric acid, or an anhydride, Ethylene glycol, 1, 2-propanediol, 1,3- 
propanediol, 1, 2-butanediol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 1, 8- 
octanediol, 1, 9-nonane diol, 3-methyl-1,5-pentanediol, 3 and 3-dimethylol heptane, a diethylene 
glycol, dipropylene glycol, Neopentyl glycol, a diethylene glycol, dipropylene glycol, A cyclohexane 
-1, 4-diol, a cyclohexane -1, 4-dimethanol, Dimer acid diol, the ethyleneoxide and the propylene 
oxide addition product of bisphenol A, It is obtained from one or more kinds of low-molecular 
polyols, such as bis(beta-hydroxyethyl) benzene, a xylylene glycol, a glycerol, trimethylol 
propane, and pentaerythritol, of condensation polymerization reactions. Furthermore, there is 
lactone system polyester polyol obtained from the ring opening polymerization of cyclic-ester 
(so-called lactone) monomers, such as epsilon-caprolactone, an aikylation epsilon-caprolactone, 
delta-valerolactone, and an aikylation delta-valerolactone. Furthermore, low-molecular polyamine 
and low-molecular amino alcohol, such as a hexamethylenediamine, isophorone diamine, and 
monoethanolamine, may be used for a part of low-molecular polyol. In this case, polyester-amide 
polyol will be obtained. 

[001 1] The low-molecular polyols used for the above-mentioned polyester polyol as polyether 
polyol Ethylenediamine, propylenediamine, toluene diamine, a meta-phenylenediamine, The 
compound which has preferably two or more active hydrogen radicals [ 2-3 ], such as low- 
molecular polyamine, such as diphenylmethane diamine and xylylene diamine, is made into an 
initiator. Alkylene oxide, such as ethyleneoxide, propylene oxide, and butylene oxide It is obtained 
from the item or mixture of a cyclic ether monomer, such as aryl glycidylethers, such as alkyl 
glycidylethers, such as methyl glycidyl ether, and phenyl glycidyl ether, and a tetrahydrofuran, by 
carrying out addition polymerization by the well-known approach. 

[0012] As polycarbonate polyol, it is obtained from the above-mentioned dealcoholization 
reaction and above-mentioned dephenolated reaction of low-molecular diol, one or more kinds of 
low-molecular triol, and ethylene carbonate, diethyl carbonate and diphenyl carbonate of the 
source of polyester polyol. In addition, the ester interchange article of the above-mentioned 
polycarbonate polyol and polyester polyol can also be used suitably. 

[0013] As polyether ester polyol, there are the above-mentioned polyether polyol and copolyol 
obtained from the above-mentioned dicarboxylic acid etc. Moreover, there are some which are 
obtained at the reaction of the above-mentioned polyester, a polycarbonate, and epoxide and 
cyclic ether. 

[0014] As polyolefine polyol, the polybutadiene which has two or more hydroxyl groups, 
hydrogenation polybutadiene, poiyisoprene, hydrogenation polyisoprene, etc. are mentioned. 
[0015] As animals-and-plants system polyol, castor oil system polyol, silk fibroin, etc. are 
mentioned. 

[0016] Moreover, number average molecular weight is 500-10,000, and if it has an average of one 
or more active hydrogen radicals in 1 molecule, active hydrogen radical content resin, such as an 
epoxy resin, polyamide resin, polyester resin, acrylic resin, rosin resin, a urea-resin, melamine 
resin, phenol resin, cumarone resin, and polyvinyl alcohol, can also be used besides dimer acid 
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system polyol and hydrogenation dimer acid system polyol. 

[001 7] As a compound containing the (B) carboxyl group and active hydrogen radical which are 
used for this invention, the reactant of dimethylol propionic acid, dimethylol butanoic acid, 
polyamine, and an acid anhydride, the lactone addition product which made the initiator 
dimethylol propionic acid and dimethylol butanoic acid are mentioned. As a compound which 
contains the desirable (B) carboxyl group and an active hydrogen radical by this invention, they 
are dimethylol propionic acid and dimethylol butanoic acid. 

[0018] As (C) organic poly isocyanate used for this invention 2, 4~toluene diisocyanate, 2,6- 
toluene diisocyanate, 2 and 2'-diphenylmethane diisocyanate, 2, 4'-diphenylmethane 
diisocyanate, 4,4'-diphenylmethane diisocyanate, diphenyl dimethylmethane diisocyanate, 
Dibenzyl diisocyanate, naphthylene diisocyanate, phenylene diisocyanate, Aromatic series 
diisocyanate, such as xylylene diisocyanate and tetramethyl xylylene diisocyanate, 
Tetramethyiene di-isocyanate, hexamethylene dHsocyanate (henceforth) The lysine 
diisocyanate and 2-methyl pentane -1 which are called HDI for short, 5-diisocyanate, 3-methyl 
pentane -1, 5-diisocyanate, 2 and 2, 4-trimethyl hexa HECHIREN -1, 6-diisocyanate, Aliphatic 
series diisocyanate, such as 2, 4, and 4-trimethyl hexa HECHIREN -1 and 6-di isocyanate, 
Isophorone diisocyanate (it is henceforth called IPDI for short), cyclohexyl diisocyanate, There is 
alicycle group diisocyanate, such as hydrogenation xylylene diisocyanate (it is henceforth called 
H6 XDI for short), hydrogenation diphenyimethane diisocyanate (it is henceforth called H12MDI 
for short), and hydrogenation trimethyl xylylene diisocyanate. Even if these organic diisocyanate 
is independent, it can be used, and it may be used by making it mixture. Furthermore, 
denaturation objects, such as these adduct denaturation objects, a carbodiimide denaturation 
object, an allophanate denaturation object, a buret denaturation object, an urethodione 
denaturation object a URETO imine denaturation object, and an isocyanurate denaturation 
object, can also be used. In such (C) organic poly isocyanates, TDI is desirable in taking an 
adhesive property into consideration, and when the endurance of a glue line etc. is taken into 
consideration, HDI, IPDI, H6 XDI, and H12MDI are desirable. 

[0019] As a (D) neutralizer used for this invention, ammonia, ethylamine, A trimethylamine, 
triethyl An amine, a triisopropyl amine, Tributylamine, triethanolamine, N-methyldiethanolamine, 
N-phenyl diethanolamine, monoethanolamine, dimethylethanolamine, Although the inorganic alkali 
of alkali metal, such as organic amines, such as diethyl ethanolamine, a morpholine, N-methyl 
morpholine, and 2-amino-2-ethy|-1-propanol, a lithium, a potassium, and sodium, a sodium 
hydroxide, and a potassium hydroxide is mentioned In order to raise the weatherability and the 
water resisting property after desiccation, the volatile high thing easily dissociated with heat is 
desirable, and ammonia, a trimethylamine, and triethylamine are desirable. Moreover, even 
respectively independent or two or more sorts of mixture can be used for these neutralizers. 
[0020] In addition, the (D) neutralizer will form the carboxylic acid and salt which were 
introduced into the polyurethane system polymer. The amount of carboxylate installation is 0.05 
- 1.5 mmol/g in a polyurethane system polymer, and is 0.1 - 1.3 mmol/g preferably. When the 
amount of carboxylate installation is under a minimum, a polyurethane system polymer does not 
distribute underwater well. When exceeding an upper limit, the water resisting properties of the 
polyurethane system polymer after desiccation run short. In addition, as for pH of an emulsion, 
7.5-10.5 are desirable, and 8-10 are still more desirable. When pH is less than 7.5, water- 
dispersion [ of a polyurethane system polymer ] serves as imperfection. Moreover, when pH 
exceeds 10.5, molecule cutting of a polymer may arise in the passage of time. 
[0021] In addition, although the polyurethane system polymer in this invention has introduced 
carboxylate into a chain as a hydrophilic group in order to give water dispersion power, it may 
introduce nonionic polar groups, such as cationic polar groups, such as anionic polar groups 
other than carboxylate, such as a sulfonate, phosphate, and phosphonate, and quarternary 
ammonium salt, and a ether group, if needed. 

[0022] In this invention, in case a polyurethane system polymer is compounded, a chain 
elongation agent and a reaction halt agent can be used if needed. As a chain elongation agent, 
amino alcohol, such as low-molecular polyols used by facing, monoethanolamine, diethanolamine, 
N-methyldiethanolamine, and N-phenyl dipropanolamine, is mentioned for obtaining above- 
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mentioned polyester polyol and polyether polyol. In this invention, desirable chain elongation 
agents are carbon numbers 2-15, and are aliphatic series polyol, alicycle group polyol, aliphatic 
series polyamine, and alicycle group polyamine. As a reaction halt agent, there are monoamines, 
such as secondary amine, such as the 1st class amines, such as monoalcohol, such as a 
methanol, ethanol, propanol, isopropanol, and 2-ethylhexanol, ethylamtne, propylamine, and a 
butylamine, and diethylamine, dibutyl amine, and amino alcohol, such as monoethanolamine and 
diethanolamine, can serve as a reaction halt agent depending on the case. Moreover, mono- 
isocyanates, such as phenyl isocyanate, butyl isocyanate, and cyclohexyl isocyanate, can also be 
used as a reaction halt agent. Desirable reaction halt agents are amino alcohol in this invention, 
[0023] It is compoundable by well-known approaches, such as the prepolymer method to which 
an active hydrogen compound, especially a chain elongation agent are made to react after that, 
by an isocyanate radical being superfluous, making an one-shot process, and the active hydrogen 
compound and organic diisocyanate which are made to react in the ambient atmosphere where 
active hydrogen is superfluous, as the manufacture approach of the polyurethane system 
polymer used for this invention react, and compounding the isocyanate radical end prepolymer. 
Moreover, water is added after a reaction in the organic solvent which dissolves a polyurethane 
system polymer with water, and a polymer is compounded without using the approach of 
removing an organic solvent, and a solvent and it is obtained after that also by the approach 
which water is made to distribute and dissolve compulsorily. In addition, the salt formation stage 
of the carboxylic acid and the (D) neutralizer which were introduced into the polyurethane 
system polymer does not ask urethane-ized reaction order. 

[0024] In the case of an one-shot process, the mole ratios of an isocyanate radical / active 
hydrogen radical are a 0.5 <= isocyanate radical / active hydrogen radical <1, and are a 0.8 <= 
isocyanate radical / active hydrogen radical <1 preferably. Since the molecular weight of a 
polyurethane polymer is too small when an isocyanate radical / active hydrogen radical is less 
than 0.5, endurance is missing. In case a polymer is compounded, gelation becomes easy for the 
case of one or more to take place. 

[0025] In the case of the prepolymer method, the mole ratios of the isocyanate radical / active 
hydrogen radical at the time of prepolymer composition are 1.1-5.0, and are 1.5-4.0 preferably. 
The molecular weight of a prepolymer becomes large too much, and the case of less than 1.1 
stops being able to progress to a subsequent reaction process easily. When exceeding 5.0, it 
becomes lacking in an adhesive property. 

[0026] The total of the urethane group concentration of a polyurethane system polymer and urea 
radical concentration used for this invention is 1.1 - 1.9 mmol/g preferably 1.0 to 2.0 mmol/g. In 
addition, when an urea radical does not exist in a polymer, urethane group concentration serves 
as 1.1 - 1.9 mmol/g preferably 1.0 to 2.0 mmol/g. Bond strength tends to become inadequate 
when total of urethane group concentration and urea radical concentration is under a minimum. 
Moreover, an adhesive property tends to become inadequate when exceeding an upper limit. 
[0027] When using an organic solvent on the occasion of the polyurethane system emulsion of 
this invention, as an organic solvent which can be used Toluene, a xylene, SUWAZO-RU 
(aromatic series system hydrocarbon solvent by COSMO OIL CO., LTD.), Aromatic solvents, 
such as Solvesso (aromatic series system hydrocarbon solvent by exon chemistry incorporated 
company), Ketones, such as an acetone, a methyl ethyl ketone, methyl isobutyl ketone, and a 
cyclohexanone, Alcohols solvents, such as a methanol, ethanol, and isopropanol, Ester solvents, 
such as ethyl acetate, butyl acetate, and isobutyl acetate, ethylene glycol ethyl ether acetate, 
Ethers solvents, such as glycohether-ester system solvents, such as propylene glycol methyl 
ether acetate, 3-methyl-3~methoxy butyl acetate, and ethyl-3-ethoxy propionate, a 
tetrahydrofuran, and dioxane, are mentioned, said solvent — one sort — or two or more sorts 
can be used. This organic solvent is removed eventually. 

[0028] Water is 80% of the weight or more of a thing, and the dispersion media of the 
polyurethane system emulsion in this invention are water / alcoholic =80 / 20 - 100/0 (weight 
ratio) preferabfy. As alcohol, a with a carbon number of three or less methanol, ethanol, normal 
propanol, and isopropanol are desirable. 

[0029] As a reaction catalyst at the time of compounding the isocyanate radical end prepolymer 



JP,11-323300,A [DETAILED DESCRIPTION] 



5/10 



used for this invention, and a polyurethane system polymer, the so-called well-known urethane- 
ized catalyst can be used. Specifically, organic amines, the salts of those, etc., such as 
organometallic compounds, such as dioctyl CHINJI laurate, and triethylenediamine, are 
mentioned. 10-100 degrees C of reaction temperature at the time of urethane-izing are 30-80 
degrees C preferably. 

[0030] Thus, MFT of the polyurethane system emulsion of this invention obtained is less than 35 
degrees C, and is 30 degrees C or less preferably. Bond strength tends to become inadequate in 
order not to form a uniform glue line depending on adhesion conditions, when MFT is 35 degrees 
C or more. In addition, the polymer particle of an emulsion is capillary pressure and MFT is 
temperature which deforms into the film (film) from a particle. It will be divided even if it 
becomes [ whether it becomes powder even if it tries membrane formation by that of 
temperature lower than MFT, and ] the film. The measuring method of MFT in this invention is a 
temperature gradient plate method indicated by "the chemistry of Soichi Muroi and a 
macromolecule latex and a macromolecule publication meeting (1970)." 
[0031] the number average molecular weight of the polyurethane system polymer in the 
polyurethane system emulsion of this invention — 5,000 or more — desirable — especially — 
10,000 or more — ** — it is desirable. When the number average molecular weight of a 
polyurethane system polymer is less than 5,000, it becomes lacking in endurance, in addition, the 
gel permeation chromatography (GPC) according [ on this invention and / number average 
molecular weight ] to a polystyrene calibration curve — it is measured by law. 
[0032] 10-3,000nm is desirable still more desirable, and the mean particle diameter of the 
polyurethane system emulsion of this invention is 20-2,800nm. When a mean diameter exceeds 
an upper limit, it becomes impossible to exist as an emulsion. In addition, it is the value which 
analyzed the value measured in dynamic light scattering as this mean particle diameter by the 
KYUMURANTO method. 

[0033] 10 - 30,000 mPa-s is desirable still more desirable, and the viscosity in 25 degrees C of a 
polyurethane system emulsion is 20 - 25,000 mPa-s, It is [0034] from which the spreading 
process of adhesives tends to become difficult when viscosity exceeds an upper limit. Among 
adhesives, moving a film generally at high speed, adhesives are applied and the adhesives for a 
lamination are used by the approach of sticking. Therefore, in the "wettability" for which the 
emulsion for aquosity adhesives is asked, it is required in the lamination field for the conventional 
"not only static wettability" but the "dynamic wettability" to the film which moves at high speed 
to be good. In the emulsion used for the old adhesives for a lamination, since such a viewpoint 
was lacked, the trouble of the lack of bond strength by poor spreading of adhesives or the poor 
appearance of a laminate film often occurred. 

[0035] The "dynamic wettability" to the polyethylene terephthalate (PET) film of the 
polyurethane system emulsion of this invention has 0.5 or more desirable mNs, and it is the thing 
of 0.53 or more mNs more preferably. 

[0036] Moreover, gas barrier nature, heat-sealing nature, etc. stick films of a different kind, such 
as aluminum foil, a polyethylene film, and polyethylene terephthalate, a polypropylene film, with 
the engine performance demanded, and a laminate film is manufactured in many cases. 
Therefore, as for the polyurethane system emulsion of this invention, it is still more desirable 
that "not only the dynamic wettability" to a PET film but the "dynamic wettability" to a 
polypropylene (PP) film is 0.02 or more mNs. 

[0037] in addition, the Measuring condition of "dynamic wettability" in this invention — 
WIRUHERUMII — they are the conditions shown below by law. 
[Dynamic wettability Measuring condition] 
(Measuring condition) 

Resin : it prepares to the aquosity emulsion of 25% of solid content. 

dispersion medium : — water — equipment : dynamic — wettability tester WET-6000 (Rhesca 
make) 

Base material PET film: Trade name E-5100 (12 micrometer[ in thickness ] Toyobo make) 
Finishing [ one side corona treatment ] PP film : Trade name RXC-1 1 (70 micrometer[ in 
thickness ] TOH CELLO make) 
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Magnitude [ of an unstretched film base material / finishing / one side corona treatment ] : It is 
based on the manual of equipment attachment and measure. : 20mmx20mm measurement 
temperature : 25-degree-C dipping time amount : 1 -second dipping depth : 9.9mm dipping rate : 
10mm [ /] second measurement maximum range : 10mN measured value : Maximum 
measurement procedure in advance **** 

[0038] The additive and assistant which are commonly used by the drainage system system if 
needed can be used for the polyurethane system emulsion of this invention. For example, a 
pigment, a color, an antiblocking agent, a distributed stabilizer, a viscosity modifier, a leveling 
agent, an antigelling agent, light stabilizer, an antioxidant, an ultraviolet ray absorbent, inorganic 
and an organic bulking agent, a plasticizer, lubricant, an antistatic agent reinforcing materials, a 
catalyst, etc. can be added. 

[0039] Moreover, the emulsion of another resin system can be blended and used for the 
polyurethane system emulsion of this invention. For example, they are an acrylic emulsion, a 
polyester emulsion, a polyoiefine emulsion, a latex, etc. 

[0040] Using the above-mentioned polyurethane system emulsion, if needed, the aquosity 
adhesives of this invention blend additives, such as an organic solvent like the isopropanol for 
the water for a pigment, a color, solid content, or viscosity control, and surface-tension 
adjustment, or N-methyl pyrrolidone, an antiblocking agent, a distributed stabilizer, a thixotropy 
agent, an antioxidant, an ultraviolet ray absorbent, a defoaming agent, a thickener, a dispersant, a 
surface active agent, a catalyst, a filler, lubricant, an antistatic agent, and a plasticizer, and are 
obtained using a ball mill, SANDOGURAINDOMIRU, etc. Furthermore, a curing agent may be 
added and used just before spreading of adhesives if needed. As a concrete curing agent, there 
is a curing agent of a poly isocyanate system like the Aquanate (trademark) 1 00,200 grade made 
from Japanese polyurethane industry. Although especially definition does not have the 
application of the aquosity adhesives of this invention, since "dynamic wettability" is taken into 
consideration, it is suitable as adhesives for an aquosity lamination used as machine spreading. 
[0041] 

[Effect of the Invention] It became possible to offer aquosity adhesives excellent in an adhesive 
property, workability, etc. by this invention. The aquosity adhesives of this invention can be 
applied to adhesion of a metal, a carpenter, various plastics, etc., and are especially useful as 
adhesives for an aquosity lamination. 
[0042] 

[Example] Next, although the example and the example of a comparison of this invention are 
explained to a detail, this invention is not limited to these examples. Especially, as long as there 
is no notice, the "weight section" and "% of the weight" are meant the "section" in an example, 
and"%", respectively. Moreover, all "ratios" shows a "weight ratio." 
[0043] [Composition of a polyurethane system emulsion] 

The 200.0 sections and polyol (2) were mixed [ the acetone ] for the 207 sections and polyol (1) 
at 200.0 section preparation and 40 degrees C at homogeneity to the reactor which example 1 
agitator, a thermometer, N2 seal tubing, and a condensator attached. Then, IPDI was reacted in 
the 100.0 sections and DBTDL was made to react at 0.053 section preparation and 60 degrees C 
for 3 hours. Subsequently, prepared the carboxylate solution with which the 207 sections consist 
[ an acetone ] and the 26.8 sections and TEA consist [ DMPA ] of the 20.2 sections beforehand, 
it was made to react at 60 more degrees C for 2 hours, and the isocyanate radical end 
prepolymer solution was obtained. The amine lenthening reaction of the amine liquid with which 
the 104 sections consist [ IPA ] and the 7.7 sections and MEA consist [ IPDA ] of the 0.6 
sections beforehand was prepared and carried out to this isocyanate radical end prepolymer 
solution for 1 hour. Phase inversion of the water was carried out by 1235 ******** after 
reaction termination, an acetone and IPA were removed in the rotary evaporator after that, and 
polyurethane system emulsion PU~1 was obtained. For viscosity, 10,000 mPa-s (25 degrees C) 
and mean particle diameter were [ the solid content of PLH1 / 0 degree C or less and the 
number average molecular weight of 80nm and MFT ] 1 13,000 30%. 

[0044] PU-2, and 6-8 were compounded like the example 1 by the combination shown in one to 
example 2 and example of comparison 3 table 1. A synthetic result is shown in a table 1. 
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[0045] To the same reactor as example 3 example 1, the 200.0 sections and polyol (3) were 
mixed [ the acetone ] for the 186 sections and polyol (2) at 200.0 section preparation and 40 
degrees C at homogeneity. Then, TDI was reacted in the 34.8 sections and DBTDL was made to 
react at 0.045 section preparation and 60 degrees C for 3 hours. Subsequently, prepared the 
carboxylate solution with which the 172 sections consist [ an acetone ] and the 13.4 sections 
and TEA consist [ DMPA ] of the 10.1 sections beforehand, it was made to react at 60 more 
degrees C for 2 hours, and the polyurethane solution was obtained. IPA was carried out in the 90 
sections, phase inversion of the water was carried out to this polyurethane solution by 1058 
********, an acetone and IPA were removed in the rotary evaporator after that, and 
polyurethane system emulsion PU-3 were obtained. For viscosity, 10,000 mPa-s (25 degrees C) 
and mean particle diameter were [ the solid content of PU-3 / 0 degree C or less and the 
number average molecular weight of 130nm and MFT ] 7,000 30%. 

[0046] the combination shown in an example 4 and five table 1 — an example 3 — the same — 
carrying out — PU- 4 and 5 were compounded. A synthetic result is shown in a table 1. 
[0047] 

[A table 1] 
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[0048] In examples 1-5, the examples 1-3 of a comparison, and a table 1 MEK Polycarbonate 
polyol number-average-molecular-weight =2,000 and the number of average functional groups =2 
polyol (2):acid component which are obtained from 1,6-hexanedioI and diethyl carbonate Methyl- 
ethyl-ketone polyol (1) : : iPA/AZA=8 / 2 (mole ratio), a polyol component — polyester polyol 
number-average-molecular-weight =2,000 of EG/NPG=1 / 9 (mole ratio), and the number of 
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average functional groups — =2 — in addition iPA: isophthalic acid AZA:azelaic-acid EG 
Polyester polyol number-average-molecular-weight =3,000 and the number of average functional 
groups =2 polyol (4):acid component which are obtained from 1,6-hexanediol and an adipic acid : 
Ethylene glycol NPG:neopentyl glycol polyol (3) : iPA/AA=8 / 2 (mole ratio), a polyol component 
— polyester polyol number-average-molecular-weight =2,000 of EG/NPG=1 / 9 (mole ratio), and 
the number of average functional groups — =2 — in addition iPA: Isophthalic acid AA : An adipic 
acid EG : Ethylene glycol NPG : Neopentyl glycol polyol (5) : Pori Polyol mean-molecular-weight 
=2,000, number of average functional groups =2 polyol (6) : 1,6-hexanediol, and polycarbonate 
polyol number-average-molecular-weight =1,000, number of average functional groups =2 polyol 
which are obtained from diethyl carbonate (Oxy-tetramethylen) (7) — : — polyester polyol 
number-average-molecular-weight =1,000 obtained from 1,6-hexanediol and an adipic acid, and 
the number of average functional groups — =2 polyol (8):Pori (oxy-tetra methyl en) polyoi 
average-molecular-weight =1,000 — number of average functional groups =2NPG : Neopentyl 
glycol IPDI : The isophorone diamine TDI : 2, 4-toluene diisocyanate HDI : Hexamethylene di- 
isocyanate H6-XDI : Hydrogenation xylylene diisocyanate H12-MDI : Hydrogenation 
diphenylmethane diisocyanate DBTDL : Dibutyltin dilaurate DMPA : Dimethylol-propionic-acid 
DMBA : Dimethylol butanoic acid TEA : Triethylamine IPA : Isopropanol IPDA : Isophorone 
diamine MEA : Monoethanolamine [0049] mean-particle-diameter measuring device: — product 
made from Otsuka Electron Electrophoresis light-scattering meter ELS-800MFT measuring 
device: — Takabayashirika Co. make minimum membrane formation thermometry equipment 
refrigerant: — ethylene glycol 35% water-solution ambient atmosphere: — dry air median 
average-molecular-weight measuring device: — TOSOH CORP. make HLC-8020 column: — 
TSKgel G — 3000H and 4000H [0050] [Dynamic wettability measurement] 
The dynamic wettability of various emulsions was measured by the combination shown in four to 
examples 6-10 and example of comparison 6 table 2. A result is shown in a table 2. 
[0051] 

A table 2] 
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0.65 
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0.68 
0.06 


0.48 
-0.10 


0.43 
-0.08 


0.49 
-0.02 



[0052] It sets to examples 6~10, the examples 4~6 of a comparison, and a table 2, and is PET. : 

E-5100 (12 micrometer[ in thickness ] Toyobo make) 

PP : RXC-1 1 (70 micrometer[ in thickness ] TOH CELLO make) 

Measuring condition Equipment : dynamic — wettability tester WET-6000 (Rhesca make) 
Base material :P. P film RXC-1 1 (TOH CELLO make) 
PET film E-5100 (Toyobo make) 

Aquosity polyurethane: Prepare to the aquosity emulsion of 25% of solid content, 
a diluent etc. — table 2 reference [ ] — :10mm/second [ ] — the manual of the maximum 
Measurement-procedure equipment attachment by measurement Maximum range :10mN 
Measured-value :advance **** — being based — measurement. Sample magnitude : 
20mmx20mm Measurement temperature : 25 degrees C Dipping time amount : 1 second The 
dipping depth : 9.9mm Dipping rate 
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[0053] [Adhesion test -1] 

By the combination shown in seven to examples 11-15 and example of comparison 9 table 3, 
aquosity adhesives were prepared and bond strength was measured. A laminate film is the three- 
tiered structure of PET / adhesives / PP. 

[0054] The aquosity adhesives which carried out the adhesion test approach combination, the 
PET film, and PP film were set to the dry laminator. Coverage is dry to the corona treatment 
side of a PET film with a gravure roll in aquosity adhesives, and they are 3.5 g/m2. It applied so 
that it might become. After adhesives spreading, after passing a 100-degree C drying furnace 
respectively, it stuck with the corona treatment side of PP film with the lamination roll of 100 
degree-Cx0.3MPa. In addition, a film rate is a part for 50m/. It was recuperated for after [ a 
lamination ] 40-degree-Cx three days, and the laminate film was obtained. This laminate film was 
cut into 15mm width of face, and T mold friction test was performed in RH part [ for /], and 
speed-of-testing:300mm measurement ambient atmosphere:25-degree-Cx50%. A result is shown 
in a table 3. Although the PET film broke in the examples 11-15, destruction of each film did not 
take place in the examples 7-9 of a comparison. 
[0055] 

[A table 3] 
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[0056] It sets to examples 1 1-20, the examples 7-12 of a comparison, and tables 3 and 4, and is 

PET(film):E-5100 (Toyobo make). 

PP (film) :RXC-1 1 (TOH CELLO make) 

[0057] [Adhesion test -2] 

By the combination shown in ten to examples 16-20 and example of comparison 12 table 4, 
aquosity adhesives were prepared and bond strength was measured. Laminate films are five layer 
systems of PET / adhesives / aluminum foil / adhesives / PP. 

[0058] The aquosity adhesives which carried out the adhesion test approach combination, a PET 
film, aluminum foil, and PP film were set to the dry laminator. Coverage is dry to the corona 
treatment side of a PET film with a gravure roll in aquosity adhesives, and they are 3.5 g/m2. It 
applied so that it might become. After adhesives spreading, after passing a 100-degree C drying 
furnace, it stuck with aluminum foil with the lamination roll of 100 degree-Cx0.3MPa. Next, 
coverage is dry with a gravure roll in aquosity adhesives to the aluminum foil side of PET / 
aluminum foil lamination film, and they are 3.5 g/m2. It applied so that it might become. After 
after adhesives spreading passed the 1 00-degree C drying furnace, it was stuck with the corona 
treatment side of PP film with the lamination roll of 100 degree-Cx0.3MPa. In addition, a film rate 
is a part for 50m/. It was recuperated for after [ a lamination ] 40-degree-Cx three days, and 
the laminate film was obtained. The obtained laminate film was cut into 15mm width of face, and 
T mold friction test was performed in RH part [ for /], and speed-of-testing:300mm 
measurement ambient atmosphere:25-degree-Cx50%. Moreover, after having ****ed PP side 
inside for the laminate film, heat sealing the three way type on the conditions for 180 degree- 
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CxO,3MPax 1 second and creating a bag, the mixed liquor of catsup / salad oil / vinegar =1/1/1 
(weight ratio) was put in, and it heat sealed on condition that the above, and sealed. After 
carrying out the retort of this in 120 degree-Cx 30 minutes, T mold friction test (sample width of 
face: part [ for /] and 15mm and speed-of-testing:300mm measurement ambient atmosphere:25- 
degree-Cx50%RH) was performed. A result is shown in a table 4. Although aluminum foil 
destroyed both before voile and after voile by exfoliation of a PET film, aluminum foil / PP in the 
examples 16-20 at exfoliation of PET/aluminum foil, destruction of each film did not take place 



in the examples 10-12 of a comparison. 
[0059] 

A table 4] 
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[0060] It sets to examples 16-20, the examples 10-12 of a comparison, and a table 4, and is PP 

(film). : RXC-1 1 (TOH CELLO make) 

PETCfilm): E-5100 (Toyobo make) 

Aluminum foil : ARUMIHAKU C (Toyo Aluminium make) 



[Translation done.] 
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ywyy7^-k 7xxi/yyyyy7^-f, *y 
y yyyy yyr*-k t b ? y yyyy 

yy7*-N$<7)##&y-f yy7*-k Thy*? 
yys?-f yf7*-k ^ttt?vy*M yy7^- 
f (an. HDitisfrj-s) s yyyyyyy7*- 
k 2-fr/\"<y?y-i, 5-Wy*/7^K 
3-y^/^y^y-i, 5-yyyy7*-k 2, 
2, 6-yyyy 

7*-k 2, 4, 4-MM*/l^#f-^f-l'y- 

1, 6-yyyy7^-h^oiigte^ywyy7^- 

k y*nyj?^ yy7^-h (KH» I PD I 4:1ft 

1*1-5) , yy n-^y/uyy yy7^- **^Jp 
^f-yy yys?^y->7^-h (eift, h 6 xdi«I 
-f5) , 7K*^iPv ? 7^x^y^yy-<yy7^-h 

h« md 1 1 H^-f 5) » zksS^JP b y ^ ^/v 
dfyy yyyy yy7^- h^m^y^ y y7^- 
b**>5. rtibrottBy-Y yy7^- Mi*sfti?%ffl 

tt, :ii6©7^ h^tt*, */v*yV5 KM*, 

7n7r^f» t'^-^W, ?u-hy-* 

y^ttfr, ^h-f? y^f4*. yy77 y- ^^tt 

< 4 Jiroltyvtt^^#|ft5 HD k I PD 
k H 5 XD k Ha MD I tf&HL\,\ 

[0019] ^m&mztiz (d) ymibLx 

i4, 7y*=7, x^yvr?y % by *TAs7%y, h 
7?y, ky w y/p fcVK7 5 y, hyy'^ 



5 

y, 2-75 

i7>;yi, y^A, #y-7A, ■M>y*.Mf©7A' 
* y *iHb7 h y *»^* y ^a©*mit 

©;I6V^»^£4L<, 7y*=7, hyy^;U7 5 
14, *fLm^Xi4 2«K±0^%T'%€ffl1-6^ 

[0020] (d) *?n$i4, # y * y^# 
So #^**ygg&a?A*!4, #y ?y*y^yv-^ 

{CO. 05-1. 5mmo 1/gT'fcr), &£L<f4, 
0. 1-1. 3mmo l/gT'fcSo #/V#y^t#A 

/V> ? 3>'©pHf4 7. 5-10. 5#5£?4L<, 8-1 

^^^* 0 yv-©7K^m^^+^^^5 o ^ p 

[0 0 2 1] 4*, l&m&tizmirWvltoM 

^^yn, y ^ifefi, ***yg£±g#<D#^*'y$? 

[0022] WJd&v^-t, jj?y *wys6#y^- 
^tw*° y a— m># y ^—r a-^ y c 

KLTfflv^ft$te£^#y*~/H& ^y^y-,v 
7iy, i?3L^y-;v7^y % n-> f-fri?x.jr J—A> 
r?>, N-7=c-/v^7°n/V"^7 5y^(757?/ 
7/m-/VffWtb;h,5 0 *3PJT« LV«^J 

ft, &$&2~i 5-e, iBKflisKyd— /k lixs^y 
rnmmxyr s y, Agassi y 7 ? yx-fes. 

*;7;vn-/^ xfvW 5 y, 7'ob'/l'7?> 1 7 

f/i,r^foif7?y^ i>x^/u7$>\ i/7f- 

7V7 5 y^co 2 8*7 5 y$«>* 7 7 5 , 

icj:oT:f4^/^^/->7 5 y, i?3L$/— ivrx y 



(4) #1¥ 1 1 -3 2 3 3 0 0 

6 

5^ n^^r->;H y->7^- h^CDJ: 5 4*7 y *>7 
^STt^JhSItt, 7 5 y 7/V^-/^T'fc5 0 

[0023] *3&ww8v^ji5#y 7y*y&#y^ 
7*-hiWy->7^-hS!fiJ«S£itT, ^y 

^7^-bl*^7l^y^-£^filcLT£§\ 

a, Stt**{b£*, w^^jfc^StfSTV* 

10 K-St &*P0£Si|c:T&j£-e#3 o tfc, *y? 

u*y*#y^-t:**feSt5t««aJ4'?£J&&, 

*m LftV^#y v-fc^fifcU !MI«J|::*|::4Mfr* 
yv-t*A*fifc*^#>*i: (D) >fft*l&0>&$ 
[0 0 2 4] yy^gyhffiOS^ hSs 

/ffiifeitidSo^/vjtii, o. 5^>fys/7*-h£/ 
Sfefc*S<nNfc!K &£L<I4, 0. 8 5>fy^7 

o . 53m<nm&t±* t°u 

w*^4, #y-e-*^t5R, Wfi:m 

[0025] yu/Ky v-sw^-a-, ^^yv—g-jES 
ys/7^-Nafi/iftt**a£o*^±fctt, 1. 1 

~5. OT'fef?, ff4L<ttl. 5-4. 0T'fc5 o 

1. l*»©»^fi, 7^^y^"(D^l: ; 4S±^<^ 

^»t^JSx^ic^i-< <ft5„ 5. o 

[0 0 2 6] *5SWKfflV^?>*i5#y tjVVy^)-? 

-<Dtu?ymmtvu7m&mmii.i. o~ 

2. Ommo 1/g, ff*U<ttl. 1-1. 9mmo 
1/g-CfeS. ftfc, ?w-73£*ssKy^-tfi-#4L* 
V^(4, ^W^ySjlSaSl. 0-2. Ommol/ 
g,fftUttl. 1-1. 9mmol/gi45, ^ 

y?ymmt <> y7mmmmmmm<Dm 

t4, SftSft^^+^t4!J^1-^. *fc, _hP6^Sx 
40 [0 0 2 7] *3BWo#y ^L'^y^^^^ayfcl^ 
14, h/^y, ^r->uy, xy-J-fr {*x*G$ffi& 

*«0H, 7^ h y, > f-Arx-f-w h y, y f-^-r y 7' 
tfA-y-hy, ^n^f-yy^cD^hy^^ >^ 



(5) 1 1 - 3 2 3 3 0 0 

7 8 

3 h^5/^Plf**-H»©/J) [0 0 3 2] *»*y^^y|i^ 3 yiD¥ 

7Vi*:*7Vl'lS#h fh7tKP77^, i^*"*^ *&fegftl0~3, 0 0 0nmdW*U<, 

^(DaL-T^ljgSJAS^ff ttlSc fflHaSSIM: 1 HXft < ft 2 0- 2 , 800 nmffcS, ¥$&fta s ±IS*riB 

[0 0 2 8] *5S«|ifcftS^y ?K#y*:nv/US?3 *^7^h£iCT$ffLfcflT*fc3 0 

y<D%wmx *A«8 ofil:%fii±«)t©-e*)9, #s [0033] tfy ^?y|x?/^3 y<D 2 ati^ 

L<lWT;^-/l,= 8 0/2 0~10 0/0 (It t75M410~30, OOOmPa ■ s^lK, 

it) X°hZ 0 Tfra-frb LT(±, «*ft3JElT«)^* 10 JEfcff* L< (±2 0-2 5, OOOmPa ■ sT*fc3 0 

[0 0 2 9] *%BJl^ffl1-5^y->r^-hS*S^ [0 0 34] s«SJ©5*>. - 

v~ h«o#||ftjlfcftl!rt> t MJifu^r^yf &*cd rftftjiftttj ntrzn.ii 

m^UmX 1 0-1 0 or, »4L<I43 0-8 0°C &&T*fc3 r b #&S&tb&. 3IT'®7 5 hffl 

20 tttSJlulv^bns^^ay^fl, rtfU5ft«L6 

[0 0 3 0] l©±5fcLTftfe*i5*SMl©#!>!7V ^tofCV^fcfcft, UfUf, JjMHfliBft^AlcJ: 

L<(43 0*C£lT-e*)5. MFT^3 5 < C£t±0»6' 77>3$1§£LT^fc 0 

ft, fttft#fc.fcoTH:*& -fc«*llr#(ftLfcVYfc: [0 0 3 5] *mo$V *tv9v*x*A>V* 

46, SHHWt^-H^iftD^I-v^ MFTt tfyx^vy^i^i— h (pet) 7^/M,(£fti- 

feW (7-f/Kt,) \Z.mfctZ>U.&<D^hX*h%, MFT SL<I40. 5 3mN^iiWt>(?>T*fe5 0 

i^gl^fll^Kt), ®mz%Zt\ miZ [0 0 3 6] 4fc, ?5*-h7-{^Att 4 jtf*/<y* 

4oTfc#jnTL*5. #3§l^£t73MFTO$ij&# -ft, t - bV-/H4$, i?#£ft5ttf^<fc^ fiSJx. 

ifett, rg#^ -, i^ 7 7y^©ft?, i«S5H^J 30 if, r^5«iJKyi^ui/7-f^ m^wr 

f?£ (1 9 7 0) j tCffiiESnTV>SJaS4|Slteffi-C*> U7?U~hb$ , J7v£l'y7 4fl'J*%<08m<07 4 

[0 0 3 1] *|g0J<D^y $l'?y%*-*A'V3>\Ct3 %W<DtfVfn'ir>%^/Vi?By&, PET7-f^A 

(75#<J 7^y^y^-<D$M^*(4 5, 00 \Z.MtZ rS«*vl4j fc*i7T'[±^<, #!i7"nt» 

OBtJbtfffSK, WUO, OOOfiLbPiWJSL (PP) 7-f^AiC*ft5 Tft^ixttj #0. 0 2m 

v\ #y yWyxxyv-nWWsfrHk&s, 00 Nm^fesr t^Mic03:U\ 

0*«(D|§£i4, MmKZL<%% 0 ft*s, [0 0 3 7] 4*5, rftftft^ttj <D?I 

/W^;i"> 3 y?P7^77^" (GPC) ftil* hi> a 



mm : mm 2 5 xc*^^ 9 ymmz, 

£■ :S^tLffiM^WET-6 0 00 (U7.m) 



PET7^VA:j8&£ E-5 1 0 0 (J?3l2/zm Jj«§!) 

PP7^f/UA : RXC-11 (j?£7 0/im S-fenfi) 

M^p f-teSSr ^ -f /V^ 



[0 0 3 8] *5gB^W#y ?u?y|i^ViJ3y|i 

i&iypj, m&im* mmmi ^y^m 
fcB&jtsj, mm, mm±M, mmm, m 
Rmmmn, mn, mi %mm. mm, 

[0 0 3 9] *fc 4 *«fl©#yi>^^*x^^H 
5 0 Witt, T^^nv/^a^ #yi^7/H7 

[0 0 40] was©* 

J;5fcff»**L ^'^^Wl, 5MK*m ft 
m StfcESitSik ^ITOk ffi^J, # 
H-ffiWfik 7-f7-, ft3J, tf«B&ih 

"C, S^J©a*ilC«ffciS!ftSIS:afe!)PLTfflV>T'bS 
<DT?T*~h (SSmm) 1 0 0, 2 0 0§©<t54 

[0 0 4 1] 

[0 0 4 2] 

r^5j aw r%j (i^tim rs»$j sot im%i 
££1*1- s, tit, \m\ te±r mmti 

[0 0 4 3] [^HHy|i^ 3 y(D^] 

mmmi 



(6) 1 1 - 3 2 3 3 0 0 

10 

2 5*C 
1» 

9. 9 mm 
1 0mm/# 
1 OmN 

mMMfoXmMNi. 

£s 7ir hy£2 0 7$, jKy^--;V (1) £2 0 0. 
OS. (2) £2 0 0. 0&SffiA^ 4 0t 

10 iCT#! -CftfrUfc. ^»^ N I PD I 4r 1 0 0. 0 
ft, DBTDL^O. 0 5 3ftttiA^ 6 0X^3 HSR 

DMPAflS2 6. 8 SB, TEA^2 0. 2fta»fe4S* 
Ed 6 0^2^^$ 

Obi PA^l 04S5, IPDA#7. 7S, MEA^ 
0. 6«4>e>ft5T5>1«ttfca*, 1^7;yll 
RS^Tt, *«rl 2 3 5«tfc&A/-Cls}B 
20 S* % -trot, B-^y-3:/<^u-^»i^TTi? h> 
kl PA%B£IX, #y ^?y|x 7 ;^ 3 ypu 
- 1 £#fc 0 P U - 1 OBfl^tt 3 0 %, 1 0 , 

OOOmPa • s (2 5t» , 8 0 nm, M 

FTttOWF, 1 13,0 OOtfeo 

[0 0 4 4] 3M2, Jt«W 1 — 3 

m i i^-f e^t\ mmm 1 1 ^#t- lt p u - 2 , 6 

[0045] mmmi 
30 1 1 fm&ftBUSMfc. r± h y * i s e ^ # y 

^"-^ (2) ^2 0 0. OHJ, ^y^--/V (3) ^2 0 
0. O&ffi&fc, 4 0^lCT^ -Ica^-Lfc, t<Oft» 
TDI^34. 8^ DBTDL^O. 04 5^ffciA 

6 0t-C3l$raEl££tffc B ^VNT% fcb^C^T 
th^l7 2j( > DMPA^13. 4ffi, TEA^l 
0. laj^^^S^/^yKfi^SrttiiA/T?, Ml- 6 

o , CTf2i#mi®s:s*r % - 

^W^ySffil^ IPA5r9 0^|5, *S:1058 

40 -i-TTir hVt I pa^^*lt, #y 

?^ 3 >PU-3Mt PU-3©@^(i3 0 
%, ifeSttl 0, 0 OOmPa • s (2 5^C) , 
iftUOnm, MFTttOtSlT, WiW^-mt 
7, OOOtfcot, 
[0 0 4 6] |»j4, 5 
^1(^1-SQ^T\ ^W3t^#(-LTPU-4, 5 
Sr^jfcLfc. 1 (^-f. 

[00 4 7] 
[^U 



#H¥l 1-323300 
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S^iSSfJ (IB) 
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353 
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J! 1 1 + _ 11. / 1 ^ 
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#y^"— (8) 












4OO.0 






^ y it"Ttf c ? ) 
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n — rr, 3t £8 sf ^ &l tisi\ 






























41 7 


41 7 
















































































































V ^ ~ -'lujwas \BPJ 
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DM B A 




14 










118 














iii. 


























I P A 




































ME A A 




06 








6 4 


6 4 


10 3 


*0flt5**jH (SO 


















I PA 






30 


91 


93 








0«* (Si) 




















1235 


1136 


1058 


675 


685 


2653 


2482 


1997 


*l*y*i^ 


PD-1 


Ptf-2 


Plf-3 


PU 4 


PU-5 


Flf~5 


PU-7 


PD-S 




1.68 


1.42 


1.16 


1.13 


1.11 


3.93 


3.8fi 


3.73 




30 


30 


30 


40 


40 


30 


30 


40 


*ii£UPa-s at25tl) 


100CO 


1603 


10000 


30 


200 


40OJ 


3500 


100 


5ft3SffeS 


80 


60 


130 


300 


SO 


50 


70 


160 


MFT CC) 


0C« 


own 


am 


ot*s 




m,s 


61 


TDM 




11.3 


10.1 


0.7 


1.7 


2.3 


2.4 


z.z 


1.0 



[0 0 4 8] |«l 1 ~ 5 , Jfc&W 1 ~ 3 , $t 1 

-c 

MEK : tf-A'X.f-A'tr h> 

(1) : 1, 6--vdf1h>^-/Wt^3:f- 

ft= 2 , OOO, ¥*mt6S*= 2 
Jj?y*-A- (2) :|Ml^iPA/AZA=8/2 
, ^yt-/U^EG/NPG=l/9 
<Z);f?y rnXx/L-JKy aj--;l/ 

2 , 0 0 0, 5F^tHS»= 2 

i pa 

AZA : Tify^y^ 

EG :xfi/y/y 3 ^ 

NPG : 

(3) : l, 6-^**^*— >l>i:7S>tr 

mm* *= 3 , ooo, 2 

#y^- ^ (4) : i PA/AA=8/2 

Mfc) , *l^^EG/NPG=l/9 



mm**= 2, ooo, mtmm= 2 



AA 
EG 
NPG 



PA : Jy7?;m 

*°y (^■>Th7/fi'>) #y 



(5) 

2 , 000, W&t63E»= 2 
A- (6) : 1, 6-^f->5?*-/Uii?x^ 

ft¥*WH*= 1 . 0 0 0, ¥®tf£Si£= 2 
jKy^— (7) : 1, 6-^rf-y^-/Vt7^t° 

1 , 000, *®tmm= 2 
tfvt-fr (8) :^y (t^^fF7^M *°y 

¥^^*= 1 , 0 0 0, ¥^WfM= 2 
NPG : ^^y^^!) 

ipdi :^y*oy^r^ 



HD I 

H„ -XD I 
h 

Hu -MD I 

DBTDL 
DMPA 
DMBA 
TEA 
I PA 
I PDA 
MEA 



[0 0 4 9] ¥^*M'J£S§S: 

*mw? m u mmmmm els-soo* 



) 11-323300 
14 

*MFT®j£OT: 

mmi-mmmw -.mv- mm h l c - s o 

2 0 

iJ7A:TSKge 1 G 3 0 0 0HM4 0 0 0H 
[0 0 5 0] [SttJjlJlteillSg] 
&Sfcfl|6~l 0, ifc«0N~6 

[0 0 5 1] 
[*2] 





Jk « 


it « 


M 


6 


7 


S 


9 


10 


4 


5 


6 


PU- 1 
PU-2 
PU-3 
PU-4 
PU-5 

pu-e 

PU-7 
PU-8 


100 


100 


100 


100 


100 


100 


100 


100 




29 


29 


29 


72 


72 


29 


29 


29 


»ttSi*ltt (iN) 

PET 
PP 


0.60 
0.02 


0.58 
0.04 


0.63 
0.03 


0.65 
0.05 


0.68 
0.06 


D.48 
-0.10 


0.43 
-0.08 


0.49 
-0.02 



[0052] mmme- 



1 0, ttWJ4~6,MJ2(C 



PET 
PP 



: E-5 1 0 0 

: RXC-1 1 m^70nm JfL^vM) 



'mm 
mm® 

8Ht*«B£ 

[0 0 5 3] mmm-i] 
mum ii-i5, 7-9 

&Ltc 0 7 5*-h7>f/W>.fiPET/&;»a/PP© 
[0 0 5 4] 



KAl»lttttR#WE T-6000 (U*m) 
PP7^M RXC-1 1 Ofc-fcnlS) 
PET7^M E-5 100 

@^2 5%»*tt^/v^a ymntz, 
mmmmm 

2 OmmX 2 Omm 
2 5t 
18> 



1 Omm/|) 
1 OmN 

B-^tC, PET^A-i^nnrMffit;:, ^1 

#K9>f?3. 5 g /m 2 ic45i5(cMrtfc. &f 
*l»fetS, i o otroft^fcsas-grfcfc, i o 



(9) imW- 1 1 -3 2 3 3 0 0 

15 16 
4LT, 7?*-}>7vf/W>£#fc 0 ^<D7^*~h7 *tt, PET7^^A«iLf^\ JttfcM 7 ~ 9 "Cli, 
-f^Afcl 5mrall^*y hU 313851*: 3 0 0mm $7>f ^AWfljaRttiSr. b4*»ofc B 
iJ£#ffl^ : 2 5 0%RHiCTTMPJSI^ [0 0 5 5] 

mfivt^ ®%%m3 \z.*t 0 mmi 1-1 5 t- * [^3] 





* * #! 


£fc « m 


11 


12 


13 


14 


15 


7 


8 


9 


PU- 1 

PU-3 
PU-4 
PU-5 
PU- 6 
PU-7 
PU-8 




100 


100 


100 


100 


100 


100 


100 


(») 


29 


29 


29 


72 


72 


29 


29 


29 


mm (»> 

7?7*-H 0 0 


3 


3 


3 


3 


3 


3 


3 


3 


PET/FP 


4.05 
PET 


4.79 
PET 


5.23 
PET 


5.10 
PET 


4.25 
PET 


0.21 


0.20 


0.23 



[0 0 5 6] $%0J 11-20, \tmm 7 - 1 2RV$t 20 

PET :E-5 100 (SMR) 

PP (7^/VA) :RXC-11 OR-feuR) 

[00 5 7] [8£K»-2] 
*Jfe0U 1 6 ~ 2 0 , Jfc«0JlO~l 2 
* 4 TktfeggfaJfcflSU &f$£&S!l 

£Lfc 0 7S*-h7^/VAttPET/&*3J/7/I^ 
PP«5 0*jiT-*> 5 0 

[0 0 5 8] tt*KR#& 
IB^Lfc*tt^«IJ, PET7^/VA, T>-VX%, PP 30 
7 -f /V A£ K 7 -f 7 ^ *- * tCfe y I- Lfc„ 
?:^7t7p-;H:t, PET7^M«3ntftlB 

, 1 0 o'cwftfiypiaias-frfc 

1001CXO. 3MP&<D&*)£tri£u-MZX7 

7 4 ;UJ±ff)7fr 5 %®(£7Kffig*#J£^7 If To-yp 
KIT, t*fi^K 7 ^T3. 5g/m 2 |Ofc5J:5ta 

*Lfc 0 lllltiit 1 0 otwftflMPfriKi** 

fcfc, lOOtXO. 3MP a ©IA 5^i>&ci — 40 



T, PP7^;vAtf>3o-r«®i:I£9£fc>€fc 0 4 
jb\ 7-f^Aaft(±5 0m/^T?*)5 o 53*-Ml4 
O , CX3 0I«*4LT, ?5*-f7-f/UAS:#t. ft 

3B££ : 3 OOmm/^ ffll£#lB& : 2 5^CX 5 0% 

^ASrPPffi^fJiCLTl 8 Otx 0. 3MPaXl 

my//t7wv^=i/i/i (a* 

it) <0?J|£$£Ati, ±fB<^#Tt-Nv— /H/C«f 
IBLfc. mSrl 2 Otx 3 O^CTU M/O 
fe, TSiflfltitift (t^^fi : 1 5mm, : 
3 0 Omm/#, : 2 5"Cx 5 0%RH) & 

^/vttr, ^m<Dmb^s vet /r>i<%%<nmm 

TI4 P E T 7 -f /UA, TJV 5 f|/ P P ©DJffiTttTyl' 5 
fg«gbfc/S\ mm I 0-1 2Tli, #7^A<D 

[0 0 5 9] 
[£4] 



(10) 1 1 -3 2 3 3 0 0 



17 18 





* ifi W 


ft ft fli 


IS 


17 


18 


19 


20 


10 


11 


12 


PU- 1 
PU- 2 
PU-3 
PU-4 
PU-5 
PU-6 
PU-7 
PU-8 


100 


100 


100 


100 


100 


100 




100 




1S.8 


15. S 


22.4 


63.2 


63.2 


15.8 


15.8 


15.8 


IP A 


13.2 


13.2 


e.e 


8.8 


8.8 


13.2 


13.2 


13.2 


mm <*) 


3 


3 


3 


3 


3 


3 


3 


3 


mm. 

(N/ca) 




2.81 
PET 


2.61 
PST 


3.27 
PET 


3.27 
PBT 


3.07 
PET 


0.15 


0.13 


0.17 




5.88 

?m 


5.82 


9.48 

mt 


9.35 

mm 


8.24 

Mai 


0.34 


0.29 


O.40 


(H/CB) 


PET/7JHS 


mt 

PET 


w*t 

P3T 


mt 

PET 


tm 

PET 


vm 

PET 


0.14 


0.12 


0.17 


7*S8/PP 
;ua 


5.56 
7*51 


6.10 

mt 


7.19 

?im 


6.93 

mt 


6.28 

mt 


0.27 


0.27 


0.36 



[0 0 6 0] «t«16~2<K Jt$Sf]10~l 2m 
PP (7^A) :RXC-11 0K*T3» 



PET :E-5 100 (Jgff«) 



